Diagnosis of leptospirosis by PCR is hampered due to the presence of substances on biological fluids. Here, we report an immunomagnetic separation step prior to PCR which improved the detection of Leptospira spp.
Leptospirosis is a zoonosis of ubiquitous distribution, caused by infection with pathogenic Leptospira spp., which occurs in many animal species and humans (1) . Dogs may be exposed to leptospires in the environment by contact with urine of an infected host, contaminated water or moist soil, where the bacteria may survive for several months (5, 12) . In the last years, several assays have been proposed for confirmation of canine leptospirosis, including serology, polymerase chain reaction (PCR), fluorescent antibody testing of urine or tissue samples, or organism isolation (8) .
The recommended laboratory diagnostic test, microscopic agglutination test (MAT), is based on detection of antibodies against Leptospira spp. in dog sera; however, pathogenspecific antibodies may remain in the blood stream for a long period, even after recovering from disease. Besides serology, demonstration of leptospires by culture of blood, tissues or urine is definitive; it also identifies the infecting leptospire (7). PCR assay is highly sensitive, but the presence of PCR inhibitory substances on biological fluids can prevent amplification, resulting in false negative (10) . Recent studies report the immunomagnetic separation (IMS) technique prior to PCR assay as an approach to reduce the effect of inhibitory substances present in biological fluids and food samples (2, 3, 4, 6, 7, 9, 14, 15) . For diagnosis of leptospirosis, the IMS-PCR approach was reported to detect Leptospira spp. in bovine urine (15) and in human biological fluids (6) . In order to improve PCR sensitivity and specificity, we developed a novel IMS-PCR approach by using both magnetic beads in house coated Canine leptopirosis has a variable clinical presentation but, as a consensus, it results in leptospira renal scarring (5).
The recommended diagnostic test has to be done by testing paired acute and convalescent sera to confirm the diagnosis, which is helpful in unvaccinated dogs, but hard to interpret in vaccinated ones (6) . The antibodies detection methods are not useful before seven days after leptospira infection and the standard method, MAT; require paired samples to detect seroconversion (5). For those reasons, antigen detection tests offer potential advantage over tests based on antibody detection both for early diagnosis and identification of renal carrier status (5) . Therefore, research focused on highly sensitive and specific routine tests for leptospira detection in blood and urine samples led to development of several molecular methods for Diagnosis of canine leptospirosis diagnosis of leptospirosis (4, 6, 9, 14) . However, the sensitivity and kinetics of PCR diagnostic tests may be dramatically reduced when applied directly to biological samples, such as urine and serum samples (11) . The presence of inhibitor molecules and heterogeneous bacteria in the samples can affect PCR performance (13) .
Here, we demonstrated that the IMS step can be useful for In conclusion, this study demonstrated that IMS using an extensively characterized mAb against LipL32, a surface exposed outer membrane protein present in all pathogenic leptospires, is efficient in capturing pathogenic leptospiral cells. In addition, the IMS coupled to PCR has the potential to improve sensitivity and specificity of a diagnostic test for leptospirosis. The same approach may be useful for detection of other pathogens.
